Background. Influenza remains the cause of many seasonal infections, leading even to death, in all age groups, for all patient health states, under all health policies, and in all latitudes. Influenza infection needs to be thought of not only in terms of the loss of health and the exacerbation of existing diseases, but also in terms of the quantifiable financial consequences borne by the state. Objectives. the aim of the study was to compare two influenza seasons: 2013/14 and 2014/15 through an analysis of the number of samples in different age groups, collected on a weekly basis for 52 weeks, and to interpret the results in terms of type and subtype. Material and methods. Virological and epidemiological data were obtained from the SEntinEl and non-SEntinEl programs. Virological tests were performed using Rt-PcR and multiplex Rt-PcR biological molecular methods. Results. the maximum number of confirmed cases of influenza coincides in time with the maximum number declared cases and suspected cases of influenza and influenza-like viruses. the peak occurrence of influenza-like virus detection was earlier than the peak detection of influenza virus. in the 2014/15 influenza season, significant differences in the percentage of positive samples were observed between the 5-9 and 10-14 age groups. During the 2013/14 influenza season, there was no statistically significant difference in the percentage of positive samples between the 15-25, 26-44, and 45-64 year old age groups.
Background
Influenza has been and remains the cause of many seasonal infections, often leading to irreversible complications and even to death, in all age groups, all patient heath profiles, and all latitudes [1, 2] . the variability of the influenza virus means that the flu vaccine needs to be adjusted prior to each influenza season. A Global Influenza Surveillance network (GiSRS) has been coordinated by the world Health organization (wHo) since 1947. Since the 2004/2005 epidemic season, the SEntinEl epidemiological and virological influenza surveillance system has been in effect in Poland. this program is realized through the cooperation of physicians and the laboratories of the 16 Voivodeship Sanitary-Epidemiological Stations (VSESs) [3] .
the efficient functioning of influenza surveillance during the influenza season allows a virological and epidemiological assessment of both newly emerging subtypes of the type A influenza virus and the arrival of flu epidemics and pandemics [4] .
Objectives the aim of the study was to perform a comparative analysis and verification of the epidemiological and virological data on viruses that caused influenza and influenza-like illnesses in Poland in the two consecutive epidemic seasons: 2013/14 and 2014/15. appropriate laboratory tests confirming the cause of the illness in four and seven age groups, along with viral typing, was also carried out.
Material and methods
Doctors involved in the surveillance system sent patient samples to the VSESs, which transmitted the results of the tests (or sent the samples) to the national influenza centre (nic). the nic is the coordinator of the surveillance project. in the investigated seasons, a total of 5152 samples were tested (2620 in 2013/14 and 2532 in 2014/15), originating from with symptoms of influenza or suspected influenza infection. the epidemiological and virological surveillance project covers a fixed population that represents the entire country. the data were collected over the 52 weeks of each influenza season for the weekly cycles of both the SEntinEl and non-SEntinEl influenza surveillance programs [5] .
From week 22 in 2014 (epidemic season 2013/14), there was a change in the report format affecting the age groups. the 5-14 age group was divided into a 5-9 groups and a 10-14 group; the 15-64 year old age group was split into 15-25, 25-44, and 45-64 year-old groups. the diagnostic materials consisted of nasal and throat swabs, as well as bronchus-associated lymphoid fluid (balF). the samples were tested by extraction of viral Rna using a maxwell 16 total Viral nucleic acid Purification kit (Promega corporation, madison, wi), according to the manufacturer's instructions for low elution volume (lEV). the samples were analyzed using two molecular biological methods: First, Rt-PcR was used with an RV12 acE Detection kit (Seegene, Seoul, South korea). For the cDna synthesis, a reagent called the First Strand cDna Synthesis kit (Fermentas, york, uk) was used, in compliance with the manufacturer's instructions. the amplicons were then detected by gel electrophoresis. the second method was onestep Rt-PcR analysis conducted using the Roche light Cycler System 2.0. the primers were used in accordance with wHo recommendations (wHo, 2014) . the vaccine viruses used as positive controls were a/california/7/2009 (H1n1) pdm09 and a/Victoria/361/2011 (H3n2); Rnase-free water [6] was used for the negative control. Statistical analysis was mainly performed using descriptive statistics methods. the percentage of positive samples between the epidemic seasons was compared using the chi-square test.
Results
in the 2013/14 epidemic season, 555 of the samples (21.2%) were positive; in the 2014/15 season, there were 697 (27.5%) positive samples ( Fig. 1 ). the number of samples received for the collated periods of the 2013/14 flu season is similar, whereas the maximum number of cases was noted in the early 2014/15 season. in Figures 2 and 3 , the percentage of samples positive for the influenza virus is shown, as is the percentage of samples in which influenzalike viruses were detected. the influenza virus was detected in 233 of the positive samples (41.2%) from 2013/14 and 470 positive samples (67.4%) from 2014/15. the percentage of samples in which the influenza virus was detected in the weeks following shows high variability (due to the small numbers in the these weeks), but the maximum of confirmed influenza cases is seen in the same period as the maximum of reported cases and of suspected cases of influenza and influenza-like illnesses (Fig. 2) .
It is worth noting that the maximum detection of influenza-like viruses occurs earlier than the maximum detection of the influenza virus ( Fig. 3 ).
the distribution of type a and type b influenza viruses involved in the total number of positive samples in the two epidemic seasons is presented in Figure 4 . in the 2013/14 season, influenza type B constituted an insignificant value (of 233 typed samples, only 3 were type b). table 1 presents the participation and distribution of the types of influenza virus among the positive samples in the examined age groups. in the 2014/15 season, no clear link is seen between the percentage of identified influenza viruses of type a or b and the age group (tab. 1).
in the 2013/14 and 2014/15 influenza seasons, 29.6% and 27.2%, respectively, of the samples were subtyped (tab. 2).
in the epidemic season 2014/15, there was a significant difference in the percentage of positive samples between the 5-9 and 10-14 year-old groups (chi-square test, p < 0.05), while in the 2013/14 season, there were no significant differences. in the 2013/14 epidemic season, there were no The effect of the introduction of new age groups variable. However, the peak number of confirmed positive cases of influenza virus and the peak number of reported and suspected cases of influenza and influenza-like illnesses fall in at the same period of time. It should be remembered that, when influenza viruses are spreading, there are at the same time more than 200 types of other respiratory viruses. However, infections caused by influenza virus can be significant, leading to multiorgan complications and, in highrisk groups, death [7] .
For both seasons, it should be noted that the peak of laboratory-confirmed influenza-like virus detection is earlier than the peak detection of the influenza virus. there was no clear relationship between the percentage of type A and type B influenza virus confirmed in different age groups. Comparing the results obtained in the former age groups with those obtained with the new grouping, a better assessment of the incidence and duration of flu can be made, and significant differences can be seen to indicate a higher incidence in the younger age groups (5-9 and 10-14 years old).
the wHo report shows that the dominant influenza virus in the 2014/15 influenza season in the northern hemisphere was a/H3n2/, with the exception of Slovenia (where a/H1n1/pdm09 prevailed) and Georgia and ukraine, where the dominant virus was a type b influenza strain [8] [9] [10] [11] .
Earlier reports from the Department of Influenza Research, national influenza center, as well as the data for 27 consecutive weeks, show that in children up to 14 years old, the dominant strain in Poland was a/H1n1/pdm09; over the entire population, the a/H3n2/ strain dominated. in statistically significant differences in the percentage of positive samples between the age groups of 15-25, 26-44, and 45-64 years old, while these differences were statistically significant in the epidemic season 2014/15 (p = 0.015). the number of subtyped samples does not allow for a formal assessment of the differences between the age groups, but a substantial difference is noted between the new groups (15-25, 26-44, and 45-64 years old), contributing to the samples identified as subtype a/H1n1/pdm09. the number of type a and type b influenza viruses found in all the positive samples from the two epidemic seasons is presented in Figure 4 .
there was a significant difference between the 15-25, 26-44, and 45-64 year old age groups, as well as in the 15-64 year-old group, not only in the level, but also in the length of the period of high incidence (Fig. 5) , which is clearly highest in the 15-25 year-old group. the 5-9 and 10-14 year-old groups differ considerably in the level of maturity, which is much higher in the younger age group (Fig. 6 ).
Discussion
the incidence of influenza and influenza-like illnesses in the newly introduced age groups during the epidemic seasons of 2013/14 and 2014/15 clearly underlines the vales of such observations. the percentage of positive results for influenza virus in consecutive weeks of observation is highly 
